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Summary
Purpose – The purpose of this paper is to propose a performance measurement and management
system (PMMS) for small- and medium-sized enterprises (SMEs) based on an analysis of the
connections between the firm’s business practices and financial results as reported in the financial
statements.
Design/methodology/approach – Secondary data on the business practices and financial statements
of 108 Canadian manufacturing SMEs were taken from a private database. Items from financial
statements were used to measure the firm’s performance in specific areas such as sales and current
assets management, while net profit was used to measure the overall performance. Information about
the level of adoption of more than 120 business practices by the sampled firms was also used.
Step-wise regression was then performed for two consecutive years to identify the business practices
that had significantly influenced the items in the financial statements.
Findings – The findings show that an understanding of the business practice/financial statement
connection can be useful in managing SME performance. The regression analyses provide rich and
interesting results. They indicate that some practices influence performance quickly, while others have
a deferred effect. In addition, some practices have impacts that are significant in specific areas of the
organization but insignificant in terms of overall performance, while others affect the firm’s overall
performance but not the specific area they are intended to improve.
Research limitations/implications – The main limitation of the study is the non-probabilistic sample.
However, the sampled SMEs vary widely in their characteristics, which should partially mitigate the
negative impacts of a non-probabilistic sample.
Practical implications – The paper offers a useful and low-cost PMMS for SMEs, using information that
is easily available to owner-managers. It shows that SME performance can be managed using a simple
system built around the firm’s financial statements.
Originality/value – The study is one of the first to empirically test the connection between an extensive
list of SME business practices and the financial results presented in the firms’ financial statements.
Keywords Performance measurement, Performance management,
Small-to-medium-sized enterprises, Business practices
Paper type Research paper
1. Introduction
Presently, business context forces firms, particularly small- and medium-sized enterprises
(SMEs), to be innovative, review their methods regularly, adjust their strategy to their
changing environment (Ates et al., 2013) and keep a close eye on their performance
(Raymond et al., 2009; Cocca and Alberti, 2010). However, research has shown that SMEs
often find it difficult to implement a performance measurement and management systems
(PMMSs) due to their inherent characteristics, such as their limited human and financial
resources, the absence of formal organizational structures and strategies and the
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dominance of intuition in decision-making (Gleadle and Haslam, 2010; Hudson et al., 2001;
King et al., 2010).
The literature presents a number of theoretical performance measurement and
management models designed mainly for large firms. They include the balanced scorecard
(Kaplan and Norton, 1996), the performance pyramid (Lynch and Cross, 1991) and the
Cambridge performance measurement process (Neely et al., 2000). Research has shown
that these models are unsuitable for use in SMEs for the following reasons (Garengo and
Biazzo, 2012; Garengo and Bititci, 2007; Wiesner et al., 2007):
 These models recommend that both senior management and employees support the
PMMS. In SMEs, however, it is usually the owner-manager who decides individually to
implement a PMMS. As a result, employees will either resist to the new system
implementation or provide information of insufficient quality.
 The proposed systems are supposed to include measurements based on clear
organizational strategy and goals. However, SMEs rarely have explicit strategies, and
when a strategy exists, it is usually informal.
 The proposed systems must include measurements that are both historical and
predictive. However, a survey by Hudson et al. (2001) shows that SMEs use mostly
historical measurements, reflecting their fundamentally short-term approach.
 The proposed systems must measure both financial and non-financial aspects such as
quality, flexibility, customer satisfaction and internal business performance as well as
financial performance (Wang et al., 2015). In practice, however, SMEs tend to focus on
financial aspects because their primary concern is short-term cash flow.
 To be implemented, the proposed systems require important financial and human
resources and necessitate the collection of large amounts of information, and are
therefore too costly to be implemented by an SME.
Based on the above, if a PMMS is to be useful to an SME, it should ideally have the following
characteristics:
 it should be based on information that is available within the firm, as employees rarely
have time to collect additional information specifically for a PMMS;
 it should not require an explicit strategy, i.e. acknowledge that the strategy is often
conveyed implicitly by the firm’s activities and business practices (BPs), with BPs
being defined as the set of real, observable operational activities performed by the
firm’s employees (Boselie et al., 2005);
 it should be able to measure the firm’s past performance, especially cash flow and
profitability, but must also assist management by providing guidance for future
activities; and
 it should be simple and inexpensive.
This paper attempts to satisfy the above characteristics and proposes a system based on
the firm’s financial statements, with the addition of non-financial information on the firm’s
BPs. The proposed system uses information that is generally available in SMEs, shows
which activities affect which results, and provides guidance for decisions on the future of
the firm (i.e. which practices to eliminate, improve or introduce). An empirical study of 108
Canadian manufacturing SMEs was carried out with a view to helping SMEs understand the
link between business activities and financial statement items. The findings provide a list of
practices with significant impacts on the figures in the financial statements and show the
various impacts some practices may have on different aspects of performance.
The paper is organized as follows. Section 2 explains the relevance of using the financial
statements complemented by a list of the BPs implemented in the firm as tools for
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measuring and managing performance in SMEs. Section 3 describes the sample and
methodology, while Section 4 provides a description and discussion of the main findings.
This is followed by a conclusion presenting the limitations of the study and some avenues
for future research.
2. Literature review
2.1 Financial statements and business practices: performance measurement and
management tools for small- and medium-sized enterprises
According to the management control literature, a PMMS is composed of a system of
performance measurement and a system of performance management (Melnyk et al.,
2014; Micheli and Mari, 2014). The aim of the performance measurement system is to
assess the efficiency and effectiveness of the firm’s past actions, while the aim of the
performance management system is to identify the gaps between actual and anticipated
results, determine those that are critical and decide on any remedial action (single loop
learning) and/or revisions to the firm’s original strategies and goals (double-loop learning).
The financial statements are part of a performance measurement system because they
measure the firm’s performance quantitatively and provide information on its financial
results. However, to be able to manage the firm’s performance and make informed
decisions about corrections and/or revisions, it is important to identify which actions
influence which results (Grafton et al., 2010; Taticci et al., 2009); hence, the importance of
also using non-financial information on BPs are considered here to be drivers or leading
indicators of financial performance.
Specifically, this paper focuses on financial information from two financial statements,
namely, the balance sheet and the income statement. The choice of these financial
statement is justified by the following reasons:
 these financial statements are produced by most SMEs (Collis and Jarvis, 2002; Sian
and Roberts, 2009);
 they are the main sources of information used by stakeholders including funding
organizations, customers and suppliers to manage decisions relating to the firm
(Carrahera and van Auken, 2013);
 they can be used to calculate financial ratios, which are viewed as the main tools for
decision-making in SMEs (Vinko et al., 2009);
 they are complementary, in that the income statement provides information on the
firm’s operational activities, and the balance sheet provides information on its
investment and financing activities (Debarshi, 2010); and
 the income statement is the element of the financial statements used most commonly
by SMEs to evaluate their performance, as the information it provides is directly
associated with the risks of bankruptcy in these firms (Hudson and Smith, 2007).
Implementing the right performance metrics and using them properly is extremely
important for firms. Several studies in the management control literature find that PMMS
influence employees’ behavior at all levels (Gittell, 2000; Malina and Selto, 2001); affect
organizational learning (Grafton et al., 2010; Henri, 2006); facilitate the communication of
the firm’s results to its stakeholders, such as creditors and investors; and therefore
influence the firm’s reputation (Atkinson et al., 1997; Neely et al., 2002). Hudson et al. (2001)
noted however that one of the performance management problems encountered by SME
managers is the large volume of information contained in the financial statements. The
PMMS proposed here therefore focuses on the main items of the income statement and
balance sheet, associating them with the BPs most likely to affect them, as shown in
Figure 1.
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Figure 1 indicates that the income statement items retained are sales, production
overheads and selling and administrative expenses. The net profit is also used as a
measure of the firm’s overall performance. The balance sheet items considered are net
fixed assets and current assets.
It should be noted that the proposed model is not completely disconnected from the firm’s
strategy, even though strategy is usually implicit in SMEs. In fact, BPs translate the strategy
into activities performed by employees. For example, an owner-manager wishing to
increase the firm’s sales by conquering new markets could translate that in observable BPs
related to collecting information about potential customers or offering customized training
to production personnel. The extent to which the firm’s growth goals are achieved can
easily be measured by variations in total assets turnover or comparisons of actual and
target profitability ratios. In summary, strategy, BPs and financial measurements must be
aligned if results are to be used to measure attainment of strategic goals.
2.2 Impact of business practices on financial statement items
This section explains the PMMS presented in Figure 1 through the identification from the
literature of the BPs that are likely to affect financial statements retained items. Several
research fields had to be examined, and it was noticed that there is a lack of studies on the
specific link between BPs and the different financial statement items. This study is therefore
classified as exploratory.
2.2.1 Business practices related to sales. In a turbulent and highly competitive environment,
a firm’s performance and survival depend on its sales and market share. However, many
SMEs depend on a small number of customers, making them somewhat vulnerable
(Raymond and St-Pierre, 2004). To reduce the risk of losing markets and achieve a steady
increase in sales, SMEs have begun to train their sales personnel, invest in better product
and service quality and search continually for new customers through market surveys and
R&D investments.
Empirically, research has shown that sales are positively influenced by customer
satisfaction, which in turn is influenced by innovation, knowledge of the market and of
customer needs and expectations (Gomez et al., 2005; Bigliardi, 2013). Similarly, Teksten
et al. (2005) noted that the existence of a board of directors or management committee
influences sales through the use of the board members’ contacts. Several authors have
Figure 1 PMMS for SMEs – BPs and financial statements
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observed that advanced manufacturing technology (AMT), including computer-assisted
design and manufacturing (CAD/CAM), flexible production systems, programmable
equipment control and numerically controlled machines can increase sales volume and
market shares by improving product quality and customer satisfaction (St-Pierre and
Raymond, 2004; Gupta and Whitehouse, 2001).
2.2.2 Business practices related to production overheads. Production is the core activity of
manufacturing firms. Once products have been sold, their production cost appears in the
income statement under the heading “Cost of goods sold” (COGS). This item, which often
accounts for a significant percentage of the firm’s total expenditures, includes direct labor
costs, raw materials consumed and production overheads such as depreciation of
equipment and indirect labor (Hilton and Favere-Marchesi, 2013). The present article
focuses on production overheads because, due to increased automation of production,
they have become the most important element of total COGS and must be controlled if the
firm is to remain competitive.
Ultimately, production overheads will be affected by production control practices,
equipment suitability, production system integration, the use of AMTs and human resource
management (HRM) practices related to production personnel, such as training and
personalized remuneration. Although monitoring of continuous improvement processes
(stoppages, equipment flexibility and production bottleneck management) generally
increases costs, its overall impact on the efficiency and productivity of capital assets
should be positive (Powell and Schmenner, 2002). Equipment suitability and production
system integration may also affect production overheads by improving productivity and
reducing losses caused by non-compliance (Bayraktar et al., 2009; Keogh et al., 2003).
AMTs such as numerically controlled machines and flexible manufacturing systems (FMS)
can improve product quality and reduce production times and costs (D’Souza, 2006).
Finally, HRM practices for production personnel can help reduce production costs by
improving product quality and delivery times (Chandler and McEvoy, 2000).
2.2.3 Business practices related to selling and administrative expenses. According to Hilton
and Favere-Marchesi (2013), selling and administrative expenses comprise expenses
associated with product marketing and daily management activities. They include salaries
and training expenses for sales and administrative staff, depreciation of sales vehicles,
computer hardware used for sales and administration and buildings housing administrative
offices. Selling expenses are influenced by practices such as new customer/new market
prospecting, training of sales representatives, marketing and distribution agreements and
the use of computer-based systems to control marketing activity costs. Administrative
expenses can be influenced by the use of management information systems and certain
HRM practices such as job descriptions. Other practices may also have an impact on both
selling and administrative expenses, including whether the firm has an employee in charge
of the accounting/finance function, a clear recruitment policy and a performance-based
compensation system for administrative personnel. Although these BPs are likely to
increase selling and administrative expenses, they should lead to better overall
organizational performance. It should be noticed that there is limited empirical research on
the link between the BPs identified here and the level of selling and administrative
expenses.
2.2.4 Business practices related to net fixed assets. A manufacturing firm normally invests
considerable amounts in fixed assets such as equipment, machinery, systems, vehicles
and buildings. Assets’ depreciation, maintenance and provisions for renewal often
represent a significant percentage of the firm’s costs. In addition, quality of equipment has
a direct impact on product quality and production costs. This clearly shows the importance
of managing fixed assets properly, not only to ensure their best use but also to control their
associated costs (Schneider et al., 2005).
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The type of the firm’s production activities directly influences the value and nature of the
fixed assets reported in the firm’s balance sheet. The intensity with which systems and
equipment are used will vary according to whether the firm has chosen flow-line, small
batch or large-scale production (Chan and Abhary, 1996; Raymond and St-Pierre, 2005).
In the manufacturing sector in general, and for SMEs in particular, another aspect that may
have a significant negative impact on the investment made in fixed assets is the use of
outsourcing, especially for highly specialized activities. In addition, the presence of an
equipment maintenance system will reduce unproductive time and the risk of wear or
breakage (Sinriech et al., 2001) and should improve performance (Cholasuke et al., 2004;
Dubey et al., 2014).
Examples of fixed asset management practices include life cycle monitoring, a regular
maintenance plan, outsourcing of specific aspects of production, identification of
breakdown causes and impacts, training for production staff and monitoring of new
technologies. The adoption of these BPs will most likely improve organizational processes
and enhance product quality while also reducing the associated costs.
2.2.5 Business practices related to current assets. The three main components of current
assets are cash, inventories and accounts receivable. Cash management practices are
important for SMEs, as they help ensure the availability of cash to pay their debts and
satisfy their financial obligations on time. Cash budgets and financial management tools
can be used for this purpose, and in fact many SMEs use budgets as performance
planning as well as control and assessment tools (Sulaiman et al., 2004; Xiao et al., 2007).
Other account receivable management practices potentially affecting the dollar value of
accounts receivable involve the accounts receivable aging method and the analysis of
payment quality for new customers. In a study of SMEs in the United Kingdom, Tauringana
and Afrifa (2013) found that management of accounts receivable was ranked as being
more important than management of other current assets, probably because of fears
concerning the negative impact of unpaid customer accounts on the firm’s cash flow and
ability to honor its own financial commitments. With regard to inventories, a
computer-based management system helps optimize inventory levels and reduce the
associated costs of ordering, mailing and managing payments of accounts payable
(Kamhawi, 2008; Ahmad et al., 2014). Finally, the presence of a person in charge of the
accounting/finance function, as well as training for office employees, can also have an
impact on the quality of current assets’ management and level of turnover.
2.2.6 Business practices related to net profit. St-Pierre et al. (2002) and Kafetzopoulos et al.
(2015) note that some BPs can indirectly affect financial performance via operational
performance, while Kennerly et al. (1997) show that certain practices may improve
performance in specific areas of an organization and diminish it in others. Davies and
Kochhar (2002) emphasize the importance of using a holistic approach that considers the
influence of BPs on different aspects of performance, not just short-term improvements to
specific organizational areas. It is therefore important to add the “net profit” to the financial
statement items discussed above, to measure the firm’s overall performance
(Kafetzopoulos and Gotzamani, 2014; Han et al., 2009). All BPs discussed earlier can be
considered as having a potential effect on the firm’s net profit.
3. Methodology
According to the literature, firm size and industry may influence or even dictate the
adoption of specific BPs (Cagliano et al. 2001; Percival and Cozzarin, 2010; Paauwe and
Boselie, 2005). To control the industry effect, only SMEs from the manufacturing sector
were retained for this study. Secondary data from a Canadian university laboratory’s private
database[1] were used. The data were collected by the laboratory from 2000 to 2014, in
exchange of a performance benchmarking service offered to the participating firms. To
obtain this service, each firm was asked to complete a 15-page questionnaire and to attach
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its financial statements for the past three years. The database contains confidential
information about the firms, such as age, number of employees, characteristics of the
entrepreneur, BPs in the areas of HRM, production, sales and marketing, innovation,
management and control. Given that the data collected are provided voluntarily by the
participating firms, we cannot pretend that it represents Canadian manufacturing SMEs. It
should however be noted that the characteristics of the SMEs included in the database are
comparable to those of Canadian manufacturing SMEs in terms of industrial sectors
represented (Raymond et al., 2015).
The use of this database also allowed us to restrict the sample to the most likely companies
to promote some optimization in their decisions and, therefore, achieving good financial
results. Owner-managers in SMEs pursue a diversity of personal, social and financial goals,
and do not always consider their firm performance as a main priority (Kotey and Meredith,
1997; Simpson et al., 2012), meaning that a PMMS such as the one proposed here would
not be useful to them. In such cases, it would be difficult to link BPs with financial
performance indicators. The sampled SMEs were therefore chosen from those that had
adopted growth strategies, through innovation or exports. Also, only those companies for
which we had two consecutive years of information were selected so that any time lag
between the adoption of a BP and the production of its effect on the firm’s performance
would be taken in account. In the following sections, the most recent year is referred to as
Year 1, while Year 0 refers to the prior year.
The above procedure resulted in a sample of 108 manufacturing SMEs for each year. The
sample firms’ characteristics for years 0 and 1 are summarized in Table I. As can be seen,
the sampled SMEs have between 5 and 419 employees in Year 0, complying with Industry
Canada’s definition of SMEs, which refers to businesses with fewer than 500 employees
(Industry Canada, 2013).
Because of the substantial variations in the sampled firms’ size (from 5 to 419 employees)
and the potential impact of this variable on the adoption of certain practices, the firm size
effect was partially controlled through the standardization of the income statement figures
by the number of employees. The dependent variables from the income statement are
therefore: sales per employee (SPE), production overheads per employee (POE), selling
and administrative expenses per employee (SAEE) and net profit per employee (NPE).
With regard to the balance sheet items, the use of turnover rates was preferred to the
standardization of data by the number of employees. The main reason is the difficulty of
interpreting relationships between BPs and standardized balance sheet items: for instance,
it would be hard to interpret a positive relationship between the adoption of
computer-based inventory management and the value of current assets per employee.
However, relating computer-based inventory management to current asset turnover (CAT)
would be more informative about the impact of this BP on the firm’s use of its current assets.
Here, the aim would be to identify the BPs that increase turnover and consequently improve
Table I Characteristics of sample SMEs
Firm characteristics Year Mean
Standard
deviation Minimum Maximum
Number of employees 0 54.27 55.30 5 419
1 67.08 61.94 11 400
Total assets (US$m) 0 4.708 5.710 0.445 41.244
1 5.388 6.661 0.441 41.933
Sales turnover (US$m) 0 7.507 8.382 1.100 54.747
1 8.539 8.963 1.221 54.906
Export rate (%) 0 19 24 0 99
1 23 25 0 99
R&D budget (% of sales) 0 2 3.1 0 23
1 1 2.4 0 21
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performance. The dependent variables from the balance sheet are therefore: fixed assets
turnover (FAT, measured by the sales/net fixed assets ratio) and CAT (measured by the
sales/current assets ratio).
The database used here contains data on roughly 120 BPs measured using different
scales. Examples of measures are presence and use of a cash budget (yes/no);
competition analysis frequency (from 1: very low frequency to 5: very high frequency) and
extent of marketing partnerships (from 0: no partnerships to 7: partnerships with several
business partners – customers, main contractor, schools, public agencies, research
organizations, competitors and other SMEs).
Correlation analyses were performed to identify the BPs to be matched with each of the
retained financial statement items. The results show that the same practice may be
correlated with more than one item. For example, training of sales representatives is
correlated significantly with “sales” and also with “selling and administrative expenses”.
Given the sample size of 108 SMEs/year and the recommendation to have at least five
observations by independent variable (Tabachnick and Fidell, 1989), no more than 21 (108
observations/5) BPs (independent variables) could be retained for each financial statement
item (dependent variable). A factor analysis was therefore performed to group the
practices into business domains (BD) (defined as a set of practices in a given domain of
the firm’s activities) for the two items “sales” and “production overheads” because there
were more than 21 BPs associated to each of them.
A step-wise regression was then performed for each balance sheet and income statement
item, using the BD and BPs associated with each item as the independent variables. The
step-wise regression method was chosen mainly because it allows determining the
independent variables with the best predictive capacity for the dependent variable
(Chatterjee and Hadi, 2012).
Regression was performed for Years 0 and 1. To take into account the possible time lag
between the implementation of a given BP and the production of its effects on the firm’s
performance, we performed two regression for the practices implemented in Year 0: the
first equation measures the effects during the same Year 0, and the second equation
measures the effects a year later – Year 1. The following example illustrates the regression
equation used for the “sales” component:
SPE (year 0)  f (BP and BD associated with the “sales” component for year 0)
SPE (year 1)  f (BP and BD associated with the “sales” component for year 0)
where SPE  sales per employee; BP  business practices; BD business domains
4. Results and discussion
The results of the factor analysis performed to reduce the number of BPs are summarized
in Table II.
Table II shows that all item loadings are above 0.4 (except for the last S1 indicator), and all
Cronbach alphas are above 0.6, which is satisfactory for an exploratory study such as ours
(Nunnally, 1978). Accordingly, four factors were retained for the “Sales” component,
representing the following BD:
 S1: HRM practices for representatives;
 S2: Market analysis;
 S3: Number of partnerships in design/marketing/distribution; and
 S4: Measurement of product/service improvements.
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In addition, six factors related to the “Production Overheads” component were considered:
1. PO1: Measurement of improvements;
2. PO2: HRM practices for production personnel;
3. PO3: Level of proficiency and conformity of production management systems;
4. PO4: Level of proficiency in AMT (CAD/CAM, etc.);
5. PO5: Training for production personnel; and
6. PO6: HRM practices for production personnel (recruitment, performance evaluation,
job descriptions).
Table II Results – factor analyses
F Descriptions Loadings Alpha
Business domains – sales
S1 Representative training 0.7446 0.73
Presence of a performance assessment policy for
representatives
0.6667
Customized training for representatives 0.6540
Presence of a representative recruitment policy 0.6488
Presence of a job description for representatives 0.5945
Presence of a profit-sharing program for representatives 0.4038
Analysis of representatives’ reports 0.4646
Presence of individualized compensation (bonuses, etc.)
for representatives
0.3019
S2 Market survey of potential customers 0.8775 0.75
Market survey of current customers 0.8603
Competition analysis 0.6099
S3 Number of partnerships in marketing/sales 0.7836 0.68
Number of partnerships in product distribution 0.7555
Number of partnerships in design and R&D 0.6126
S4 Measurement of delivery time improvements 0.7502 0.69
Measurement of product quality improvements 0.7282
Measurement of new product development time
improvements
0.6983
Measurement of product standardization improvements 0.6715
Business domains – production overheads
PO1 Measurement of equipment flexibility improvements 0.6695 0.73
Measurement of production bottleneck management
improvements
0.7314
Measurement of product quality improvements 0.7470
Measurement of product standardization improvements 0.6515
Measurement of delivery time improvements 0.7381
PO2 Performance evaluation for production personnel 0.5430 0.65
Presence of a recruitment policy for production personnel 0.7097
Presence of a recruitment policy for foremen 0.7586
Presence of a job description for foremen 0.6299
PO3 Level of proficiency in the local network used for material
requirements planning (MRP) and Intranet
0.7010 0.62
Level of proficiency in the scheduling application used 0.7806
Suitability of production management systems for the
type of production
0.7434
PO4 Level of proficiency in the computerized numerical
control (CNC) machines used
0.7965 0.60
Level of proficiency in the programmable control
equipment used
0.5734
Level of proficiency in the CAD/CAM systems used 0.8054
PO5 Training for foremen 0.7698 0.61
Training for production employees 0.8137
Customized training given to foremen 0.5448
Customized training given to production employees 0.6134
PO6 Performance evaluation for production personnel 0.5605 0.65
Presence of a recruitment policy for production
employees
0.7369
Presence of a recruitment policy for foremen 0.7727
Presence of a job description for foremen 0.6071
Notes: F  Factors; Coeff.  Loadings; Alpha  Cronbach’s alpha
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Tables III-VIII present the step-wise regression results for BPs with significant links to the
retained financial statement items. Given that the study’s aim is to show the usefulness of
financial statements for performance management in SMEs, the results will not be analyzed
in detail here; instead, attention will be drawn to the different impacts that BPs can have on
financial results.
4.1 Business practices and business domains influencing sales per employee
As can be seen from Table III, HRM practices for executives are positively correlated with
SPEs. This result is consistent with past findings regarding the positive impact of this type
of HRM practice on employee motivation and performance (Singh et al., 2012). However,
it would have been more logical to find the same correlation with sales personnel instead
of executives. The result may be due to the fact that functions in SMEs are not always
separate, and people sometimes have to perform tasks in different areas of the firm. The
results also show that sales are stimulated by the size of the sales force (ratio of
representatives to employees), which allows the firm’s products to be represented and
distributed more intensively on the market.
According to the literature, AMTs generally improve product quality, customer satisfaction,
market release times and the firm’s market share (Cagliano and Spina, 2000; Salaheldin,
2007). Our findings support this, showing that the level of proficiency in programmable
control equipment has a positive impact on SPE. However, Table III shows that level of
proficiency in FMS, which are also AMTs, is negatively correlated with SPE, for both years.
These last two results suggest that AMT alone is not a guarantee of performance
improvement. Some authors have suggested that firms will only benefit from FMS if they
also make certain business process reengineering (Cagliano and Spina, 2000;
Bayo-Moriones et al., 2008). Similarly, AMT may be adopted as a result of institutional
effects such as pressure from a major customer wishing to ensure that production costs are
controlled, even though, in some cases, AMT may not be the appropriate choice for the firm
(Thomas et al., 2008) and would consequently not improve performance. Finally, although
correlation signs appear to be consistent across both years in Table III, their significance
is sometimes different, thereby confirming that performance management should be an
ongoing practice, and the decision to change a method should not be justified solely by the
absence of a correlation with performance at a given time.
4.2 Business practices and business domains influencing production overheads per
employee
As Table IV shows, HRM practices for production personnel increase POE, which may be
explained by the cost of implementing such practices in the firm. The results also show that
individualized compensation for foremen is positively correlated with POE, whereas a
similar program for production employees shows a negative correlation with POE. The aims
of such programs, and their costs, vary according to the type of personnel concerned and
their associated strategic value. In the case of production personnel, the program’s costs
can be absorbed directly by an improvement in productivity, thereby helping to reduce
Table III Regression analysis results: SPE
Business practices
Regression coefficients
Year 0 Year 1
Representatives (salespeople) to total employees 0.209*
Presence of individualized compensation for executives 0.236** 0.279**
Training for executives (other than the owner-manager) 0.175* 0.174*
Proficiency in the programmable control equipment used 0.212*
Proficiency in flexible manufacturing systems (FMS) 0.204* 0.210*
Adjusted R2 0.190*** 0.117**
Notes: *0.1; **0.05; ***0.001
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overheads. In contrast, a program for foremen may be more strategic and focused more on
medium or longer-term performance goals. This would explain why it increases short-term
production overhead costs.
As expected, the results in Table IV show that the use of a computer-based
production-planning tool reduces POE, confirming the findings of Holsapple and Sena
(2005) and Gefen and Ragowsky (2005). The suitability of computer-based design,
maintenance and manufacturing control systems for the type of production affects POE
only in Year 1. The positive coefficient signs for these practices may be due to their high
implementation costs. The same applies to the positive coefficient between POE and level
of proficiency in production inspection and control.
Proficiency in FMS lowers POE. This finding is consistent with those of several other studies
showing that these systems can reduce production times (Narain et al., 2004), improve
equipment use (Goldhar and Lei, 1994) and lower unit production costs (D’Souza, 2006).
FMS proficiency was negatively correlated with SPE (Table III), confirming that a BP can
have a positive impact on one area of performance and a negative impact on another.
These findings suggest the need for a holistic approach to BP impact assessment and
highlight the importance of considering the time needed to assimilate certain practices
before their benefits become apparent. Finally, proficiency in AMT increases POE, possibly
due to the considerable financial and human resources required to implement these
technologies (Castrillón and Cantorna, 2005; Das and Narasimhan, 2001).
4.3 Business practices influencing selling and administration expenses per employee
Table V suggests that proficiency in scheduling software reduces SAEE in year 0, possibly
by reducing the operational cycle and costs (LaForge and Craighead, 2000; Dumond,
2005) and optimizing the sales and administrative cycle.
The results also show that market surveys of potential customers reduce SAEE, perhaps by
helping to reduce new client development costs, which are part of SAEE. On the other
Table IV Regression analysis results: POE
Business practices and domains
Regression coefficients
Year 0 Year 1
HRM practices for production personnel (recruitment,
performance evaluation, job description)
0.259**
Individualized compensation for foremen 0.186*
Individualized compensation for production employees 0.255* 0.150*
Training for foremen 0.228*
Level of proficiency in flexible manufacturing systems 0.223* 0.187*
Use of a computer-based production planning tool 0.226**
Suitability of maintenance systems/production control 0.343***
Suitability of computer-based design/manufacturing systems 0.259**
Level of proficiency in advanced manufacturing 0.372*** 0.297**
Level of proficiency in production inspection and control 0.238**
Adjusted R2 0.262*** 0.325***
Notes: *0.1; **0.05; ***0.01
Table V Regression analysis results: SACE
Business practices and domains
Regression coefficients
Year 0 Year 1
Level of proficiency in the scheduling application used 0.173*
Market survey of potential customers 0.211* 0.220*
Analysis of representatives’ reports 0.301** 0.341***
Presence of a job description for office employees 0.164*
Adjusted R2 0.102** 0.111**
Notes: *0.1; **0.05; ***0.01
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hand, analysis of representatives’ reports increases SAEE, which may be due to data
collection and compilation costs and analysis time. However, market surveys may have a
positive impact on customer satisfaction, which was not measured in this research. Finally,
job descriptions for office employees reduce SAEE, probably by eliminating duplication
and inefficiency.
4.4 Business practices influencing fixed asset turnover
Table VI shows a significant negative relationship between the percentage of flow-line
production and FAT. In flow-line production, equipment is used continuously, except during
breakdowns or maintenance, thereby generating important fixed operating costs for the
firm (Aupperle and Dunphy, 2003). The negative link may therefore be due to the fact that
equipment wears out more quickly and needs to be replaced more frequently. As
expected, outsourcing level appears to be positively related to FAT. One explanation to this
result is that the more the firm resorts to outsourcing, the less need it has for invest in fixed
assets, which will positively influence the value of its FAT ratio. However, the more it uses
flow-line production, the more frequently it will need to replace its equipment. Finally, the
level of proficiency in the production maintenance and control systems has a positive
impact on fixed asset performance, helping to reduce production times and speed up the
sales cycle (Sivasubramanian et al., 2003).
4.5 Business practices influencing current asset turnover
The results in Table VII show that the use of computer-based accounts receivable
management tools and aging tables are significantly and positively related to CAT. These
tools help firms to reduce account collection times, make sure that clients are not granted
credits above a certain limit and develop a history of good and bad clients. Table VII also
suggests that, to be effective, these tools must be used by qualified and trained staff
(although the effect of training is significant only in Year 1). The time lag is probably due to
the fact that employees need time to master the tools. In contrast, and contrary to
expectations, the results also reveal a negative association between the use of
computer-based inventory management tools and CAT. This may be due to the complexity
of managing current assets in manufacturing SMEs, which are often dependent on their
customers and have little control over their inventories. The negative impact of the
Table VI Regression analysis results: FAT
Business practices and domains
Regression coefficients
Year 0 Year 1
Percentage of flow-line production to total production 0.125*
Level of proficiency in the production
maintenance and control systems used
0.191** 0.185*
Percentage of production outsourced 0.689*** 0.650***
Adjusted R2 0.464*** 0.400***
Notes: * 0.1; ** 0.05; *** 0.01
Table VII Regression analysis results: CAT
Business practices and domains
Regression coefficients
Year 0 Year 1
Use of a computer-based inventory management tool 0.326** 0.300**
Presence of a person in charge of the finance/accounting function 0.220* 0.189*
Training for office employees 0.181*
Use of a computer-based accounts receivable management tool 0.177*
Use of ageing tables for accounts receivable 0.214*
Adjusted R2 0.164*** 0.143***
Notes: *0.1; **0.05; ***0.01
PAGE 28 MEASURING BUSINESS EXCELLENCE VOL. 21 NO. 1 2017
D
ow
nl
oa
de
d 
by
 T
ÉL
UQ
 A
t 0
6:0
4 2
7 O
cto
be
r 2
01
7 (
PT
)
presence of a person responsible for the finance/accounting function may be explained by
the fact that presence alone is insufficient to guarantee a positive impact on CAT; the
person’s experience, training and skills will also play a role here.
4.6 Business practices and business domains influencing net profit per employee
As noted earlier, NPE is used here to measure the firm’s overall performance, with all the
BPs and domains as independent variables. The regression results shown in Table VIII
indicate a significant positive association between NPE and proficiency in electronic data
interchange (EDI) with customers or suppliers. EDI, by connecting the SME with its
partners, improves customer service and reduces order processing cycle times (Chung
and Lee, 2014), transaction costs and administrative expenses (Jun and Cai, 2003).
However, time also appears to play a role, as the impacts of this practice are not seen until
Year 1.
The results also show that use of suppliers’ discounts is significantly and positively linked
to NPE, due to the savings this practice generates for the firm. However, it does not have
a significant impact on other aspects of performance, including those related to production.
Here again, it is clearly difficult to measure the consequences of certain BPs on very
specific indicators. HRM practices for sales representatives are negatively associated with
NPE, probably because of their cost, which can exceed their benefits in the short and
medium term. Similarly, their positive impacts may only become clear if they are studied in
combination with other practices (Cagliano et al., 2001). Finally, HRM practices for
production personnel are positively associated with NPE, although they were also found to
increase production overheads (Table IV). The extent of potential impacts deriving from the
use of HRM practices suggests that their benefits need to be viewed for overall
performance, rather than at a specific or functional level.
Finally, Figure 2 summarizes our findings and confirms the importance of using a holistic
approach that considers the influence of BPs on different aspects of performance (Davies
and Kochhar, 2002).
5. Conclusion, limitations and avenues for research
The aim of this exploratory study was to propose a PMMS suitable for SMEs, based on the
firm’s financial statements and additional information on its BPs. The system has a number
of advantages, including its simplicity, low cost and the fact that it uses information that is
generally available in SMEs. In addition, it gives firms an understanding of which
activities produce which results, allowing them to manage their practices accordingly. The
system’s utility was verified trough an empirical study of 108 Canadian firms, and the
findings confirm the existence of significant links between different practices and specific
items of financial statements. Among other things, they show that:
Table VIII Regression analysis results: NPE
Business practices and domains
Regression coefficients
Year 0 Year 1
Level of proficiency in electronic data interchange (EDI)
with customer/supplier 0.191*
HRM practices for production personnel (recruitment,
performance evaluation, job description) 0.347*** 0.253**
Use of discounts offered by suppliers 0.202* 0.237*
HRM practices for representatives (recruitment, performance
evaluation, job description) 0.212*
Adjusted R2 0.102** 0.111**
Notes: * 0.1; ** 0.05; *** 0.01
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 Some practices have significant impacts in domains to which they do not appear, at
first glance, to be directly related. For example, executive training was found to
increase sales.
 Other practices have impacts on several items at once. For example, proficiency in
FMS appears to reduce production overheads, but contrary to expectations, also
appears to reduce sales.
 A given practice may have different impacts on a specific domain and overall
performance. For example, HRM practices for production personnel increase
production overheads but also increase net profit.
 Some practices have no impacts in their specific domain but affect the firm’s overall
performance. For example, use of suppliers’ discounts has no significant impact on
production overheads but increases net profit.
 Some practices influence performance quickly, while others have a deferred effect. For
example, the adoption of flow-line production significantly reduces FAT in Year 1 but
has no significant impact in year 0, while the implementation of individualized
compensation for foreman increases production overhead in Year 0 but not in Year 1.
 The impacts of some practices are contrary to expectations. For example, the use of
computer-based inventory management tools appears to reduce CAT, in both Year 0
and Year 1.
This paper contributes to the literature on performance management in SMEs as well as to
the literature in management control. Specifically, studies in management control have
shown that firms do not validate the relationships between different lead measures in their
PMMS and financial results, either because they take this relationship for granted and
Figure 2 PMMS for SMEs – results
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believe that it does not have to be verified or because of the high costs of such validation
(Kelly, 2010; Speckbacher et al., 2003). In a survey of 157 firms, Ittner and Larcker (2003)
found that 23 per cent only have verified the relationships between their lead measures and
the future financial performance. Similarly, Speckbacher et al. (2003) reported that only half
of the 42 companies in their sample have checked the cause–effect relationships between
different measures in their PMMS. Ittner and Larcker (2003, p. 91) note that the
assumptions companies make about the relationships between lead measures and
financial performance “are often half-backed or wrong”. Although our results do not prove
the existence of “causality” between the leading and lagging indicators, they suggest that
some association exists between them and offer therefore important insights to
manufacturing SMEs for which the costs of validating the relationships between measures
in their PMMS can be particularly prohibitive.
Furthermore, our findings can guide manufacturing SMEs in their decisions about the
introduction, maintenance or elimination of BPs, depending on the firm’s objectives. For
example, if the SME aims to increase its sales, the owner-manager can refer to our results
summarized in Figure 2 to identify the practices that influence the sales component. They
may also refer to the detailed results of the regression analyses to determine the sign
(positive or negative) and the timing (immediate and/or differed) of the relationship. They
can then determine which practices they should implement or eliminate to reach their
objective. SMEs’ owner-managers can therefore use the PMMS proposed in this article as
a decision support tool but should not forget to adopt a holistic view of the firm, as practices
that maximize sales may not necessarily result in an increase in the firm’s net profit.
Although the PMMS proposed in this paper is simple, performance management itself is a
complicated process because the BPs considered as performance drivers do not always
produce the anticipated impacts. In addition, the firm’s personnel may need time to
assimilate them, thereby delaying their impacts, and there may be some cross-effects due
to the fact that performance can be influenced by several practices at once. Overall, these
observations suggest that SME owner-managers should not necessarily terminate a given
improvement process if they do not observe an immediate and direct effect on specific
performance indicators.
As for all research, this study has a number of limitations that must be considered when
interpreting its findings. Its main limitation is the non-probabilistic sample; however, this
limitation is mitigated by the wide variations in the characteristics of the sampled SMEs.
Similarly, the time it takes for a practice to affect performance was considered only partially
because the database did not state the dates at which the practices were introduced.
Some may have been in place for several years and have already produced effects that
were not detected in this study. Future research could focus more specifically on this
aspect by paying more attention to BP implementation dates and the time necessary to
observe an impact on performance. Longitudinal studies are the only type that will provide
valid data on the real impacts of new BPs. Finally, this study considered only the direct
impacts of BPs on performance.
In future studies, it would be useful to examine the impacts of different combinations of
practices and monitor them over a longer period than two years. Future research could also
consider inter-practice consistency and suitability with respect to contingency factors such
as development stage, activity sector and the firm’s internal and external environment. This
would help complete the list of practices from this paper, which was clearly not exhaustive,
given the data source and the state of the art on this subject
Despite these limitations, this study nevertheless provides an interesting starting point for
the development of a PMMS suitable for SMEs that can be tested in different industries and
with other BPs in future research.
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Note
1. The Database name will remain confidential during the review process to protect the identity of
the authors. It will be added at the end if the article is accepted for publication.
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